. Defect of placenta trophoblast development in the Noa1-/-mice.
In-situ hybridization on the paraffin sections of E9.5 and E10.5 embryos in the implantation sites. Expression of proliferin is restricted to trophoblast giant cells (TGCs) . expression marks the labyrinthine region of the placenta. (Pcdh12) is expressed in glycogene cells. (Gcm1) is expressed in the syncytiotrophoblast layer II. (Hadn1) is expressed in the sinusoidal trophoblast giant cells (S-TGCs) in the mature labyrinth. Note diminished expression of all tested trophoblast marker genes in the Noa1-/placentas at E9.5 and E10.5 stages indicating global defect of trophoblast development. (A) Reduction of the NOA1 mRNA level in the siRNA treated HeLa cells. Data represent the mean value from 3 independent siRNA transfections. 20mM anti-hNOA1 siRNA was transfected into HeLa cells which yielded a reduction of NOA1 transcript levels below 20% of control level. This was achieved without increase in Oas2 (2'-5'-oligoadenylate synthetase-2) expression, thus no unspecific innate immune response to siRNA was observed (data not shown). (B) The rate of O 2 consumption was decreased in hNOA1 siRNA treated cells as compared to scrambled siRNA treated control. Data represent mean ± SD of 4 measurements.
Figure S3
Figure S3. Analysis of the mitochondrial network and mtDNA in the Noa1-/-cells.
(A) Mitochondria were stained with antibodies against MRPL12 and HSP60. The mutant cells appeared smaller then wt controls but no obvious changes in the mitochondrial network or mitochondrial protein co-localization were observed. (B) A normal mtDNA level in primary Noa1-/fibroblasts. mtDNA/nDNA ratios were estimated based on quantitative PCR (Cox1/ Ndufv1) as described in methods. Data represent mean ± SD of four independent experiments.
(C) Long-Range PCR on the mitochondrial DNA template was done to evaluate mtDNA integrity and to exclude mtDNA deletions. Elongation times were varied to favor shorter products (8 kb) or long products (16 kb). mtDNA size (16 kb) remained unaltered in the mutant cells and no additional shorter products were observed. Movie S1 and S2.
3D optical tomography of the Noa1-/embryo (Movie S1) and a heterozygous littermate (Movie S2) -stage E10.5. Knock-out embryo development was arrested at the pre-rotation stage. The heart vesicle is positioned centrally and no obvious left right asymmetry can be seen. Eight somites can be distinguished in the knock-out embryo as compared with more then 20 somites in the control embryo.
Supplemental methods

Noa1 knock-out generation
The targeting vector was constructed using combination of bacterial homologous recombination and restriction enzyme based cloning strategy as follows. Linearized targeting construct was electroporated into E14ES cell line derived from 129/SvEvBrd strain. The homologous recombination events were detected using southern blot with PCR derived external hybridization probe. The shift of wt 7.8 kb band to 5.7 mutant band was observed. Single integration site was confirmed by southern blot with the neomycine resistance gene specific probe (data not shown). Homologous recombination of the upstream arm was confirmed using long range PCR with one primer in the cassette and one external primer. Expected single 5.3 kb PCR fragment was amplified in the homologously targeted clones. Two knock-out ES cell clones were injected into C57/Bl6 strain derived blastocysts, followed by the retransfer into the pseudo-pregnant foster mother mice. Chimera mice were crossed with the wt C57/BL6 mice. The germ line transmission was confirmed in the F1 generation using PCR genotyping strategy. All experimental procedures were approved by the local ethics commission -LaGeSo.
PCR genotyping and Southern blot
Two PCR reactions with one common forward primer were used for detection of the wt allele and mutant allele (Figure 1 , Supplemental Primer List). For both primer combinations the PCR cycling conditions were: 94°C for 5 min, 94°C for 30 s, and 55°C for 60 s, for 35 cycles, with a final extension at 72°C for 10 min. The PCR product of Noa1 wild-type (WT) allele was 569 bp in length; that of knock-out allele was 700 bp. Heterozygous cells showed both bands. For Southern blots, genomic DNA was isolated by digesting cells in lysis buffer (100 mM Tris-HCl, pH 8.5, 5 mM EDTA, 0.2% SDS, 200 mM NaCl, 100 µg/ml proteinase K) for 5h at 50°C and collecting genomic DNA by adding an equal volume of isopropyl alcohol. The DNA was digested with BglII and NotI endonucleases and size-fractionated by agarose gel electrophoresis (0.8%). DNA was transfer to Hybond-N membranes and UV crosslinked (Stratalinker®; Stratagene, San Diego, CA, USA). An external Noa1 locus specific probe, and the Neomycine resistance gene specific probe were random primed in the presence of [ 32 P]cytidine triphosphate, and unincorporated nucleotides were removed by gel filtration (MicroSpin S200 HR Columns -Amersham). Hybridization was done for 12 h in Church buffer, followed by 2x5 min wash with (0.8 x SSC, 0.05% SDS) at 65°C and 2x20 min wash with (0.1 x SSC, 0.1% SDS at 65°C). The membranes were exposed to X-ray film with intensifying screens for 2-5 days.
Mitochondrial membrane potential
Embryonic Fibroblast cells were seeded (1x10 4 ) in black 96 well plates (Greiner). 24h post plating cells were washed with DMEM without phenol red (Lonza) and loaded with 3 µg/ml JC-1 dye (JC1-5,5´,6,6´-tetrachloro-1,1´,3,3´-tetraethylbenzimidazolylcarbocyanine iodide from) (Invitrogen) in DMEM without phenol red for 30 min. at 37°C, 5%CO 2 . Cells were washed with medium and fluorescence measured in a Mithras LB940 reader (Berthold technology). Excitation and emission wavelengths for detection of monomeric JC1 were 485 nm and 530 respectively. The JC1 aggregates were detected with excitation and emission wavelengths of 550 nm and 590 nm respectively. The fluorescence intensities were corrected against cellular autofluorescence and the ratios of aggregates to monomer JC1 were calculated.
Statistical analysis
All values were expressed as the means ± SD. The statistical difference between groups was examined using Student's unpaired t-test. * -p < 0.05.
Supplemental primer list
Primers used for selection cassette amplification.
Name
Sequence 5 CTG GTA AAG TGG ATA TTG TTG CCA T  hGAPDH-R  TGG AAT CAT ATT GGA ACA TGT AAA CC  hNOA-F  CAG GGA AAT CAG TCA GCT TTG T  hNOA-R  AGG TGA TAT GCA CAG GGA GGA T  hOAS-F  CAC CCT CAG AGG CCG ATC T 
